Thursday, twentieth of December, 1590, the eve of St. Thomas, died at Paris in his own house, Master Ambroise Pare, surgeon to the King, aged 80 years, a learned man and the chief of his art." He lived in troublous times, the time of Catherine de' Medici and Henry II, when Europe was in a state of almost constant war. He took part in several campaigns and was the first surgeon to ligature blood-vessels on the field of battle. The earliest records of diaphramatic hernia are found in the works of Ambroise Par6. The first edition of his collected works was published in 1575, but the following abstract I have taken from the Malgaigne edition of 1840, in which Malgaigne writes:
In his writings he states that he has seen two cases of diaphragmatic hernia, and that other cases had been seen by several of his colleagues. He recognized that congenital defects occurred in the diaphragm, and noted the absence of a hernial sac in the first case he recorded. He also commented on the fact that both the herniae of the diaphragm which he had seen were on the left side. His confreres told him that all those which they had seen were likewise on the left side. This led him to suggest that the convex surface of the liver protects the right side of the diaphragm. The two cases which he described were in adult males, and clinically of long standing.
The first case was a diaphragmatic hernia, in which, at post-mortem, a great part of the stomach, a portion of the colon, and part of the omentum was found to have passed through a defect in the dorsal part of the left diaphragm, into the thorax.
There was no hernial sac and there were no adhesions.
In the second case also, the hernia was on the left side, and Petit states that he considered it to be a congenital abnormality. At the post-mortem examination, on opening the chest, he found a tumour the size of a small gourd," formed by a portion of the stomach, colon and omentum, and enclosed in a hernial sac which was formed by peritoneum, diaphragm and pleura. A "thick lymph" of recent origin had caused adhesions to the lower lobe of the lung, and the contents were similarly held together, so that when removed from the sac they kept the shape of the whole tumour. The death of this patient was attributed to " inflammation of the abdomen." It is thus seen that Petit clearly recognized that his second case was of a different type from the usual diaphragmatic hernia.
To deal adequately with the literature of this subject would require far more time that I have at my disposal to-night. I must content myself with stating that a few cases were described in the seventeenth century, Hildanus recording a case due to a stab wound in 1646, and Riverius a congenital case in 1698. The case mentioned by Riverius was that of a young man, aged 24, for whom an overdose of some preparation of antimony had been prescribed by a quack for a cure of intermittent fever. He died in consequence, and the stomach was found in the right side of the thorax.
In the eighteenth century a good many cases were described and some of them are of great interest.
In 1701 Hold records a case of a child who lived for two months; at the post-mortem examination a foramen was found in the diaphragm at the left side of the opening which gives passage to the cesophagus, through which a portion of the duodenum had passed, dragging the pylorus towards the fundus of the stomach, while the mesentery and connected intestines were seen spread over the heart and lungs in the thoracic cavity. In 1706 Becker, at a post-mortem examination, found a double hernia of the diaphragm in a child five years old. The heart and liver were in the right chest and the spleen and stomach in the left.
In 1717 Martin St. Andre writes about a gentleman who had taken some new bottled ale and some pints of wine. He was the same night seized with violent colic. He was given an emetic and vomited eight or nine times. When St. Andre saw him he had violent pain over the whole abdomen, a frequent inclination to vomit, a great difficulty in breathing and a very slow pulse; "the whole belly, though not swelled, was as hard as a stone," and from this symptom St. Andr6 predicted that phrenic hernia would be found. Post-mortem: The opening which transmits the sympathetic nerve was dilated and had allowed the greater part of the omentum and pancreas, as well as a portion of the colon, to pass. These had become strangulated. This case is identical with the one quoted by Morgagni as Platner's case, the probability being that Platner was quoting St. Andr6's case.
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Section of Electro-Therapeutics 1617 Chauvet, in 1729, relates the case of a lieutenant-colonel in which the stomach, spleen and colon were found in the left thoracic cavity, passing through an opening with a cartilaginous margin to the left of the spine.
Kirschbaum, in 1755, reported seventeen cases. Morgagni, in 1769, wrote a monograph on diaphragmatic hernia. He gives a description of hernia through the natural apertures of the diaphragm.
One case was that recorded by St. Andre and the other was that of a person who had a violent cardialgia which came on in the morning at break of day and was attended with frequent vomiting of an incredible quantity of blackish matter, and with straining to vomit, so that the young man died on the following night. Within the thorax was found omentum, intestine, duodenum, jejunum, and part of the ileum, which had passed through the cesophageal opening, this foramen being greatly dilated.
He quotes Leprotti's case-that of a husbandman at Rome-in which part of the colon passed through the anterior part of the diaphragm, behind the xiphoid cartilage, through an aperture of two thumbs' breadth.
Morgagni also mentions two cases in which natural openings in the diaphragm were greatly enlarged without any hernial protrusion, these being the opening for the vena cava and the opening for the cesophagus.
M. de Vicq d'Azyr in 1772 described the case of a child who, shortly after birth, died in strong convulsions. Post-mortem the liver was found forming a hernial protrusion through the right fibres of the diaphragm. The hernial sac, which contained a considerable portion of the liver, was tighter at its entrance than at its base, so that this viscus was, as it were, strangled.
Petit's two cases, recorded in 1774 by his pupil Lesne, have already been referred to. John Ferriar in his " Medical Histories and Recollections " in 1792 records a postmortem case. He says, " on opening the body, I was surprised to see no omentum, for the subject was very fat; on diligent search, it was found that the omentum was pushed up into a sac formed by the diaphragm and actually lay within the thorax on the right side; as this sac, which was large enough to contain the hand, had a very small neck, the omentum was not brought -down again without force." Dr. Bowles, of Bristol, in 1796, sent an account of a post-mortem exanminatiou which he had performed, to Sir Astley Cooper who quotes it in his treatise on hernia "A man, aged 50 years, had died from an excessive vomiting after an emetic. A sac larger than a tennis ball was found in the right thorax, which contained the right extremity of the stomach, and beginning of the duodenum, a part of the omentum and the arch of the colon. The sac was formed of pleura and peritoneum, and the orifice was placed at a small distance from the right side of the ensiform cartilage where there appeared a deficiency of fibres in the larger muscles of the diaphragm, corresponding to the size of the sac. The right lung was smaller than usual."
There was nothing of importance in this man's history, but he had suffered from asthma.
In the nineteenth century there are many hundreds of cases recorded, mostly individual cases, but the outstanding writers are:
Sir Astley Cooper, 1824, who extracts two cases of his own from " Medical Records and Researches," 1798, and quotes many others. He had never seen a hernia through any of the natural openings of the diaphragm but was familiar with congenital defects in the diaphragm and with wounds or lacerations of the diaphragm as the cause of hernia.
Cruveilhier in 1829 and in 1849 writes at length on this subject. He refers to Petit's cases and it is to Cruveilhier that we are indebted for the term " eventration" Proceedings of the Royal Society of Medicine 26 -he uses it as synonymous with hernia. He discusses congenital malformations of the diaphragm, and hernice or eventrations due to direct injury of the diaphragm by a sword thrust, bullet, or fractured rib, and he notes that wounds of the diaphragm never heal, and that, later on, it is almost impossible to distinguish such a condition from a congenital one. The tomes contain many beautifuil illustrations.
Bowditch I have not, so far, mentioned the writings of the military surgeons, but in these many cases of injury to the diaphragm are recorded. Guthrie's " Commentaries on the Surgery of the War in Portugal, Spain, France and the Netherlands," is far more interesting than the modern novel; he tells a graphic story of adventure. In his preface he writes:
" On the termination of the War in 1814 I expressed in print my regret that we had not had another Battle in the South of France to enable me to decide two or three points in Surgery which were doubtful. I was called an enthusiast and laughed at accordingly. . The Battle of Waterloo afforded the desired opportunity."
In speaking of injuries of the chest he expressed his sorrow that "so many of the students who presented themselves for examination in order to obtain the authority of the Royal College of Surgeons of England, to call themselves Surgeons, were profoundly ignorant of the first principles of the treatment of these injuries, and it is with reference to these injuries especially, that the surgeons of the French Army have done good service."
In his introductory lecture he records how " The French Army advanced from and around Ciudad Rodrigo, in September, 1811, to enquire after the British, which was dispersed by divisions in cantonments in the neighbourhood of that place. Marshal Marmont inspected his army in the plain, in front of Elboden, and a goodly show his soldiers made; the day was remarkably fine, and the marshal being on a white horse and surrounded by a brilliant staff, was prominently conspicuous. On the 25th, the fight of Elboden took place. The third division of infantry, with a small body of German and English Cavalry and artillery, had it all to themselves, but were forced to retreat before very superior numbers. The next day, the fourth division of infantry, to which I then belonged, took their turn on the heights of Saca Parte, in the rear of Aldea del Ponte. The fight was sharply contested, but the English maintained their ground, the French being repulsed. I had now 300 wounded, of all arms, from the two days, without knowing what was to be done with them, as a further retreat was ordered. At midnight I saw the last wounded man out of the village, and at daylight, when near Alfaiates, I found the head of the medical department of the army sitting on a pannier by the roadside, and apparently keeping guard over some twenty or thirty others arranged in a semi-circle around him. He was one of the best men in the world, but having slept out all night, looked as unhappy as need be for a man not used to it, and not a little frightened withal. It was impossible to avoid laughing, when he quietly said 'I am here taking care of the medical stores of the army, whilst the apothecary is watering the mules, lest the muleteers should run away with them.' ' I have seen,' he added, 'a great many wounded passing. Are they yours?' I bowed, and asked if he had told them where to go. No, he had not interfered, for he did not know where to go himself, he did not know the country. I assured him the French would be up in about half an hour, and that he had better make up his mind on that point; he would, however, see their brass helmets at least a mile off, and that he had then better be off as fast as possible. The apothecary now returned with the mules, and such a packing took place, but where to go was the question. I ventured to recommend Sabugal, as it would be in the rear of the position Section of Electro-Therapeutics 1619 the army was to take up, and from which I did not think, as the troops were all assembled,, it would be readily dislodged, but that I should, with his permission, stop at Alfaiates with my wounded. I ventured even to add that the contents of some of the panniers would be very acceptable; might I take some few things out as the cortiege went through Alfaiates. Oh yes, I might do as I liked, and take anything I pleased. 'And you will not disown' I added, ' anything I do?' 'Oh no, provided you do not disobey orders.' This was not quite so satisfactory, as I knew I could do little else, it being contrary to all orders being there at all. I stayed at Alfaiates three weeks, until a friend died, about whom I was greatly interested, and had hoped to save. The case is No. 141 of my book on 'Injuries of the Chest'. He was shot through the left lung, the diaphragm and the liver, the ball going through from side to side. The examination, after death, proved a fact I had before suspected, viz., that a wound in the diaphragm never heals, but remains a hole, even if the person should live for years. It was a fact rewarding the three weeks' very hard work I had brought upon myself and is now undisputed. My excellent friend of the panniers, the head of the department, since dead, but of whom I even now think of with great personal regard and esteem, was superseded shortly afterwards, by a gentleman, some fifteen per cent., in mercantile language, more inefficient than himself; and it was not surprising that, between them, 22,000 men of that army, as historians say was the case, or any other possible number, should have been in hospital."
The author records the following case:-" A soldier of the 12th Dragoons (Case 147, op). cit.) was wounded, at Waterloo, by a sword, which penetrated the left side of the chest diagonally, and came through the opposite or right side below, having in its way, as was supposed at the time, injured the diaphragm. The man recovered and returned to his duty. On the 6th of September, nearly fifteen months afterwards, he was attacked, after cleaning his horse, by all the symptoms of a strangulated internal rupture and died next day. On opening the body, the greater part of the stomach was found to have passed through a hole in the diaphragm, made by the sword, and had become strangulated, like any other part constituting a hernia or rupture."
He goes on to state that he had told these stories in order to draw an inference and to conclude with a precept.
"When a man has recovered from a wound which has been supposed to have left a hole in his diaphragm, he must not clean a horse, nor tie his own shoes, nor even bend his back, beyond making a bow-I do not forbid that, if he cannot help it. He must eat sparingly at a time, drink less, and sleep as much as possible, in a somewhat raised position. When, however, all possible precautions haye been taken in vain, and he is distinctly suffering from the symptoms of an internal strangulated hernia of the part supposed to have been injured, and is likely to die unless relieved, what is to be done ? Why, you must make an incision through the wall of his abdomen (as the accoucheurs do in this part of the ladies), just over the suspected spot; introduce your hand through this cut, feel with your forefinger for the hole in the diaphragm, and withdraw the strangulated part, even if it should be necessary toê nlarge the hole in the diaphragm by a blunt-pointed bistoury. If it should have formed attachments and cannot be withdrawn, the strangulation may be relieved and the patient survive. It is an operation you should practise every time you open a dead body, and it will be a great triumph for surgery to save the life of even one person labouring under an infirmity otherwise at this moment invariably mortal. It will be my reward for the extra labour I went through in 1811." He gives full accounts of many other cases, all of great interest, but there is no need to quote further.
Guthrie was the first surgeon to record the fact that wounds of the diaphragm do not heal, and the statement, if qualified by saying the muscular part of the diaphragm, is correct, for Greig records a case of a wound of the central tendon which did heal:-" A lad who, falling on an upturned pitchfork, was pierced through the epigastrium and the central tendon of the diaphragm into the heart wall. The hiemopericardium I relieved by incision from below the central tendonof the diaphragm and then suturing the wound with catgut.
" Seven years later he was admitted to hospital suffering from endocarditis, from which he died. The post-mortem examination revealed 'a wound in the tendon of the diaphragm soundly healed but recognized as a linear cicatrix.'" It should be recognized, however, that Guthrie was speaking of untreated wounds of the diaphragm and that in Greig's case the healing of the central tendon took place after the wound had been sutured with catgut.
Guthrie was also the first to indicate that a diaphragmatic hernia might be diagnosed, and to outline an operative procedure for its relief, when strangulation was suspected.
In 1896 Stephen Paget, writing on wounds of the diaghragm and diaphragmatic hernia, draws attention to the fact that this condition might exist all through life and give no trouble, but that in the majority of cases life was made a burden by troubles which were supposed to be due to dyspepsia. In most of them the pains and troubles were worse after exertion; in others, a heavy meal gave relief. (This was observed by Petit.)
He notes that out of 300 cases of all kinds, a right diagnosis was made in seven cases only. He gave three signs, above all others, which may help towards it: hollowness in the abdomen, with fullness in the chest; sounds of movement of stomach or intestine inside the chest; and displacement of the heart. The details are given of four cases in which stab wounds had injured the diaphragm with resulting hernia, two in which nothing was done, one of primary operation and one of secondary operation.
He says: " It seems clear that the best way to reach a diaphragmatic hernia is through the pleura, not through the abdomen."
He quotes two successful cases by Postemski; the pleura was opened through the seventh space; in one, Postemski reduced the bowel, in the other he sutured and reduced the stomach; in both he closed the opening in the diaphragm.
Much the same story goes on until the twentieth century when the diagnosis became almost a certainty because of the X-ray examination and more especially from 1905 onwards by means of the bismuth meal. This led to an enormous increase in the number of cases diagnosed during life. In 1912 Scudder stated that over a thousand cases were on record and I estimate that at the present date this number has more than doubled. The literature is so extensive that I can only refer to those cases which illustrate particular points. The clinicians of the older times have graphically recorded all types of diaphragmatic hernia. It is true that these are almost all post-mortem records but they are accurate observations.
Since 1905, X-ray examination has made possible an accurate diagnosis during life and this is assuredly one of the triumphs of radiology, a triumph which has paved the way for the surgeon in his successful treatment of so many cases. I wonder what G. T. Guthrie would have thought of it! Yet withal, there is only one entirely new type of congenital abnormality, associated with the diaphragm, which has been described recently-the thoracic stomach of Bailey (1919) , and that was not an X-ray discovery.
A hernia may be defined as " the protrusion of an organ or part of an organ, or other structure through the wall of the cavity normally containing it." The term is qualified by the name of the protruding part, e.g. cerebral hernia, or by the name of the structure or part through which it passes, e.g. diaphragmatic hernia, or yet again, by the name of the cavity which receives it, e.g., scrotal hernia, thoracic hernia.
Anatomical Considerations. Before proceeding to a classification the following anatomical points may be considered. The diaphragm, the large, powerful musculo-tendinous structure which separates the thorax from the abdomen, is specially suitable for radiological Section of Electro-Therapeutic8 investigation because of the contrast which its heavy shadow makes with the lighter shadow of the lungs.
It consists of a peripheral muscular structure, which is inserted into a tri-lobed central tendon, the middle portion of which is fixed by reason of the fibrous portion of the pericardium, which is implanted into it, being connected above with the deep cervical fascia.
It is pierced by numerous structures, but the sympathetic trunk and the splanchnic nerves pierce or pass posterior to the diaphragm. There are two special openings, the foramen quadratum, in the right lobe of the central tendon, for the passage of the inferior vena cava, and the cesophageal opening in the muscular substance of the diaphragm, posterior to the central tendon; this opening is surrounded by a sphincter-like arrangement of the crural fibres, and transmits the two vagi nerves as well as the cesophagus.
Furthermore, the design of the diaphragm is such that during inspiration the tendency is for the cesophageal opening to close and the foramen quadratum to open. This tends to prevent regurgitation of food from the stomach and avoids any compression of the vena cava.
It is only in mammals that the diaphragm forms a complete septum between the thorax and the abdomen. The ventral part of the diaphragm is formed from the intermediate part of the septum transversum; the dorsal portion is developed from the mesoderm of the dorsal mesentery of the foregut, whilst the lateral parts are derived from a lateral ingrowth which springs ventrally from the septum transversum and laterally from the body wall. The two lateral portions grow towards the median plane till they fuse with the dorsal portion, but in some cases the fusion is not completed. This is most common on the left side, which is the last to close. In such cases a communication exists between the pleural and peritoneal cavities and a congenital diaphragmatic hernia may result.
In addition, the striated muscle of the diaphragm, according to Barden, takes its origin from a pair of pre-muscle masses, which, in a 9 mm. embryo, lie one on each side, opposite the fifth cervical segment. This is the level at which the phrenic nerve enters the septum transversulm. The exact origin of these muscle masses is in doubt, but they probably represent a portion of the cervical myotome of this region. The muscle masses migrate caudally with the septum transversum and develop chiefly in the dorsal portion of the diaphragm; a failure in development, partial or complete, accounts for congenital hernia of the eventration type; these are nearly all on the left side.
The diaphragm receives its nerve supply from the phrenic nerves, which arise mainly from the fourth cervical, with additional branches from the third and fifth. It also receives fibres from the lower thoracic nerves and from the diaphragmatic plexus of the sympathetic. Keith has shown that mammals have retained the cervical innervation of the amphibians, the innervation in all birds, except the ostrich, being from the lower thoracic nerves.
Its normal position varies slightly. In adults, in the erect position, the central tendon is usually about the level of the eleventh dorsal vertebra. The right dome rises to the height of the lower border of the fifth rib, and the left to the upper border of the sixth rib (anteriorly).
At birth the position of the diaphragm is higher, the central tendon being at the level of the eighth to the ninth dorsal vertebrne. It becomes lower when the child begins to walk and gradually reaches the level of the eleventh dorsal vertebra.-
The right leaflet, resting on the liver, is visible throughout its whole extent. The left leaflet rests on the stomach, but here the inner part is obscured by the heart shadow, which also obscures the outline of the central tendon. The outline of the diaphragm below the heart becomes apparent during forced inspiration. In the lying-down position there is a marked diminution in the extent of the movements of the diaphragm. I have also observed that when lying on one side there is a lessened excursion of the leaflet of the diaphragm of that side. Normally the movements of the two leaflets are synchronous.
During inspiration, the powerful downward thrust of the diaphragm on the right side depresses the liver, etc., but on the left side the air-cap of the stomach acts as a buffer taking up the force of the diaphragm movement. During an X-ray examination the stomach can be seen to alter in shape with the action of respiration. During inspiration it becomes shorter and broader, but the lowest part of the greater curvature does not alter in position. This holds good in whatever position the body is placed, although the air in the stomach may not be immediately under the diaphragm. In some of the lower animals-e.g. dog, cat, rabbit-the air-cap does not lie immediately under the diaphragm, but it can be seen to take up the thrust of the diaphragm by its elasticity. The gas forming the air-cap is composed mainly of atmospheric air swallowed in taking food and drink.
The X-ray examination is of supreme importance in the diagnosis of diaphragmatic hernia. Most cases are sent for X-ray examination because of the stomach symptoms, and the bismuth meal rarely fails to furnish conclusive evidence when the condition exists. The number of cases diagnosed apart from the X-ray examination is no greater than it was in the eighteenth century, the great majority of cases being discovered in the X-ray room during routine examination of obscure stomach and chest cases, or in the pathological department, in unsuspected cases.
Cases are missed in the X-ray examination and mistakes are made, but these are due either to a lack of knowledge, or to a lack of thoroughness in examination.
One cannot stress too strongly the necessity of examination in both the upright and the lying-down position; for the latter, a couch with a tilting top is almost a necessity.
Classification. Diaphragmatic hernih may be congenital or acquired and may be described as " true" or "false" according to whether or no they have a sac. It must also be remembered that a congenital condition may exist throughout life, inviting a hernia, an invitation which may or may not be accepted.
The following classification is imperfect but is useful for descriptive and teaching -purposes.
(1) Gross structural defects.
(2) Limited structural defects.
(3) Eventrations (so-called). (4) Unilateral phrenic paralysis. (6) Thoracic stomach (Bailey) . (6) Through normal openings in the diaphragm. (7) Lacerations of the diaphragm by wounds, accidents or disease. (8) Sudden giving way of a congenitally weak part.
General description.-In about 80% of all cases of diaphragmatic herniae the hernia are on the left side. It has always been recognized that the condition was more prevalent on the left side, and Petit suggested that the liver protected the right side. The last part of the diaphragm to fuse is on the left side posteriorly, which may account for the numerous congenital cases in that situation. The X-ray examination, which is after all only a part, albeit a most important part, of the physical examination, has made the diagnosis in the majority of cases .a matter of certainty. An early diagnosis is of great importance, for there is always a danger of a diaphragmatic hernia becoming strangulated and an emergency operation having to be carried out instead of a carefully planned one. Many cases have been suspected in the routine examination of the chest, but they are sometimbs missed through lack of thoroughness in the examination. Abnormal shadows in the chest due to a diaphragmatic hernia have been mistaken for pleurisy with effusion, for thickening of the pleura, for a hydroor pyopneumothorax, or even for an hourglass stomach.
It is only by the clear demonstration of the presence of abdominal organs in the thoracic cavity that a definite diagnosis can be made. For this an X-ray examination by means of the opaque meal and enema is essential. It is better to carry out a routine examination in the first place, and later on to examine with a special technique if necessary, as in the case of a suspected para-cesophageal hernia. When I use the term " routine examination " I mean a complete examination of the gastrointestinal tract, which should always include examination in the lying-down position. A table with a top which can be tilted is a necessity, for by its use the head can be lowered and the opaque meal made to outline the fundus of the stomach. In one case I was enabled to make the barium food flow through the opening in the diaphragm by this method.
The differential diagnosis is not always easy; it is sometimes exceedinglv difficult to distinguish between the so-called eventration of the diaphragm and a hernia of the stomach into the thorax. There is one point which, so far, I have found to hold good. The line of fluid in an eventration is always at the level of the cesophageal opening, whilst in a hernia, where the stomach is in the thorax, the fluid level rises high into the chest, according to the quantity of fluid present.
A hydropneumothorax, a subphrenic abscess and a diaphragmatic hernia of the stomach may present very similar appearances on screen examination and in the radiographs taken, but here the opaque meal and the clinical history give the correct diagnosis. It is not wise-and quite unnecessary-to claim too much for any X-ray examination, and to state, as has been done, that the screen examination of a case of hydropneumothorax presents a pathognomonic picture is mere foolishness.
A special technique is necessary to establish the diagnosis in cases of small para-oesophageal hernise. The essentials of this examination were first suggested by Soresi, and subsequently elaborated by Healy, L. B. Morrison, and Abbott. The patient is examined in the supine position with the head lowered. A mixture of barium and water is given in small quantities, and its progress through the cesophagus into the stomach is watched. The fundus of the stomach is outlined, and when the patient takes deep breaths, a portion of the fundus can be demonstrated rising up alongside the cesophagus above the level of the diaphragm.
Healy records fifty-three cases. There is no doubt that the para-cesophageal type is of frequent occurrence, and is more often found now that attention has been drawn to it. The diagnosis in many of Healy's cases was confirmed at operation, the condition dealt with surgically, and the patient cured. These patients suffer from vague indefinite gastric symptoms, especially when lying down, and when there is no evidence of a gastric ulcer or a pathological gall-bladder, this condition should be looked for. It has to be differentiated from cardio-cesophageal relaxation, diverticulum of the cesophagus and the congenitally short cesophagus, and it is here that examination by the cesophagoscope is of great value.
In connection with diaphragmatic hernia, it is of interest to note that gastric ulcer has been associated with it in five cases.
Collier, Hurst, and Sheaf record two cases of gastric ulcer associated with congenital diaphragmatic hernia and give references to three others. So far as I know, these are the only cases to be found in the literature. Group 1. Gross Structural Defects.-Many cases are reported in children, stillborn or only living a few hours, and Cruveilhier has reported a case of entire absence of the diaphragm. More frequently there is absence of one-half of the diaphragm and this condition is compatible with life and work. It may be entirely unsuspected as in Case 1 and is inoperable.
In both the cases I have seen, the stomach lay in the abdominal cavity, the duodenum passing upwards to the left thorax where most of the small intestine and part of the colon were housed. The colon does not rotate and the cecum is high up Proceedings of the Royal Society of Medicinze 32 in the thorax. Duval has recorded a case of appendicitis occurring under such circumstances.
In Case 2, which was explored, the small intestine was found to be receiving azygos vessels from the thoracic aorta which again rendered it inoperable.
In both cases the scaphoid abdomen was marked, and this is always so when the small intestine passes into the thorax. There is little danger of strangulation in these cases as the opening is so large. In all of them the thoracic and abdominal cavities are in communication, and of course, solid viscera have often been found forming part of the hernia.
A study of the literature shows that in one case or another, every abdominal organ, with the exception of the bladder, rectum and genital organs, has been formed in the thorax.
There is of course no sac in this type. Group 2. Limited Structural Defects.-Limited structural defects are due to failure to close some of the parts forming the diaphragm, and it is usually the posterior part of the left leaflet where the fault is found. A complete failure to close will result in a congenital hernia, whilst an imperfect closure would mean a congenitally weak place, inviting a hernia throughout life. The pleural and peritoneal cavities may be continuous but, on the other hand, there may be fibrous tissue lined by pleura and peritoneum joining the parts and forming a sac for the hernia. Cruveilhier, Ferriar and Tennant have described cases of this type.
Some of the para-aesophageal hernie are of course congenital in origin, but I shall speak of them all together.
Keith described 34 museum specimens and in 21 cases out of the 34 the hernie were on the left side and posterior, being caused by a failure to fuse of the dorsal and lateral portions of the diaphragm during its development.
Groutp 3. Eventrattions (so-called).-It is usual for writers on this subject to begin by stating that "Petit, in 1790, described a diffuse relaxation of the diaphragm," or that "Eventration of the diaphragm has been known ever since J. L. Petit reported and named a case in 1790." This is unfortunate, as Petit died in 1750. I can find no record of his having published any communication on this subject, but his pupil Lesne who worked with him during the last six years of his life, and wrote much to his dictation, collected and published his works in 1774. A second edition was published in 1780 and a third in 1790. The one usually found in libraries is the 1790 edition. The term " eventration " was never used by Petit in his writings, or by his pupil Lesne in the posthumous works of Petit. It was used by Cruveilhier and by him attributed to Petit in one publication and to Beclard in another. Cruveilhier says, "C'est encore a J. L. Petit que j'emprunterai le type de l'6ventration diaphragmatique," but in another and earlier work, commenting on Petit's case he says, " Un cas de hernie thoracique rapport6 par J. L. Petit (oeuvr. posthum.) doit etre, suivant la remarque judicieuse de Beclard, rapport6 aux 6ventrations." Nowhere in Petit's works can I find the term " ventration " and so far I have not been able to trace it to Beclard. There I must leave it for the present, except to say that it is an incorrect term for this condition which I prefer to regard, as Petit did, as a form of diaphragmatic hernia.
Group 4.-Unilateral Phrenic Paralysis.-Radiographically unilateral phrenic paralysis presents similar features to those of diaphragmatic hernia of the eventration type.
Disease or injury may affect either the right or the left phrenic nerve, causing paralysis of the corresponding leaflet of the diaphragm, and all the signs and symptoms recorded under eventration are also found in these cases.
I have found it mainly associated with secondary carcinoma in the chest but have also had cases in which the phrenic nerve was involved in primary cancer.
One case was caused by a lymphadenoma, others were associated with tubercle, and one case with aneurysm. In all these cases the phrenic nerve was involved close to the root of the lung and it is worthy of note that degeneration of the muscle of the diaphragm takes place very slowly after the phrenic nerve has been completely destroyed. This is well illustrated in a study of the chest in cases of phrenic avulsion or phrenicotomy, the rise of the diaphragm being a gradual process. All these cases eventually present the same features as do cases of eventration and unilateral phrenic paralysis. The probability is that some innervation is still obtained from the intercostal nerves.
Group 5.-Thoracic Stomach.-Bailey, in 1919, described a case of thoracic stomach. He says, "There have been many cases reported of hernias of the stomach into the thorax, but so far as I can find in the literature, no actual case of development of the stomach in the thorax."
The condition was found post mortem in a man who died, aged 77, from arteriosclerosis and interstitial nephritis. Clinically, there was no reason to suspect any abnormality. There was no history of any gastric or cardiac disturbance, and the nurse in charge of the ward stated that the patient's appetite was good to within a short time of his death.
The stomach was in the chest, lying between the pleural cavities and behind the pericardium in the posterior mediastinum. It was completely surrounded by a serous sac, continuous with the peritoneum through the opening in the diaphragm which was 4 cm. in width and at the level of the eleventh thoracic vertebra. The cesophagus was straight and ended at the level of the tbird costal cartilage.
Bailey concludes as follows: " There is no evidence that the stomach had herniated into the thorax. Its position and relations may be explained by supposing that the anlage of the stomach lay abnormally far anterior on the alimentary canal.
The peritoneal pockets around the stcmach develop before the descent of the diaphragm and finding the peritoneal relations already developed, the diaphragm would necessarily leave above it, as it descended, not only the stomach, but also the extension of the peritoneal cavity." In 1924 Le Wald described two cases, along with the X-ray examinations.
(1) Male, aged 7 years. History of accident five years previously. Badly nourished and history of gastric trouble. Stomach entirely above diaphragm, and at operation no defect in the diaphragm found-an interior gastro-enterostomy was performed. There was a short cLsophagus.
(2) Female, aged 69 years. History of accident twenty years previously. Epigastric pain and indefinite gastric symptoms. Short cesophagus. Stomach entirely within the chest. No evidence of any other abdominal organs in the chest.
Le Wald attached no importance to the history of accident in his cases, and the illustration of his first case-a drawing-shows the stomach lying in front of the heart. This is impossible in a case of thoracic stomach. He also quotes Bailey's case, but gives the year as 1923. It should be 1919.
Recently, in Liverpool, Dr. Roberts showed me a case which I think is a genuine one of -thoracic stomach, and I am indebted to him for the note and lantern slides. [Shown.] E. W., a girl aged 3 years and 10 months. History of stomach trouble from 12 months. Vomiting-ejects her food. Badly nourished. No pain, but breathing often difficult after food. No history of injury.
X-ray examination: Stomach entirely above the diaphragm, and behind the heart. Pylorus to the right of the middle line. No other abdominal organs in the chest.
A fifth case of thoracic stomach was recorded by Dr. Hugh Morris, of Salford.
Female, aged 44 years. Good health up to one year ago, when she had vague indigestion which had no relation to food. Physical examination of chest and abdomen failed to reveal anything abnormal, but, in view of age and history, a clinical diagnosis of cancer of the stomach was suggested.
X-ray findings: Stomach above diaphragm, mostly on right side and behind the heart.
CEsophagus short. Pylorus corresponded with cesophageal opening in diaphragm. Duodenum in abdominal cavity. Clinton G. Lyons claims to add a sixth case, but a study of the radiograms published and his own statement that "the ingestion of an opaque meal reveals the barium passing the oesophagus without hesitation and entering the stomach normally. After a few swallows of barium a portion of the meal was seen to shoot upwards and occupy a position in the thoracic cavity. On bending the patient to the left and right the meal formed an 'hour-glass' appearance and fluctuated freely from the abdominal to the thoracic cavity" clearly proves that this was a case of para-cesophageal hernia and not a true thoracic stomach.
Both Morris and Lyons follow Le Wald and give Bailey's case as in 1923.
Bailey's paper was first published in 1919. Dr. Allan recently brought me radiographs of a true case qf thoracic stomach in a child. (For particulars see note in the case records.)
The following case recorded by Rigby and Jones in the Proceedings of the Anatomical Society (No. 4), November, 1901, seems to me to have some bearing on this subject. In a dissecting room subject-a female over 60 years of age-the aesophageal orifice measured 5'6 cm. in diameter. The stage of the cesophagus which is normally within the abdomen was dilated, drawn within the posterior mediastinum, behind the pericardium and covered on its left and anterior aspects by the left pleura. The line demarcating the cesophagus from the gastric mucous membrane lay above the level of the diaphragm, part of the cardiac end of the stomach filling the cesophageal orifice. A circular fold of the peritoneum was also drawn through the orifice with the cardiac part of the stomach.
Later, another case was found in the dissecting room-a female aged 65-showing the same condition, but in a more marked degree, one-third of the cardiac part of the stomach lay above the diaphragm.
Keith regarded the condition as developmental, but the consensus of opinion among the members present was that the condition was pathological and due to a dilatation of the cesophagus.
I think it must be obvious that the thoracic stomach and congenital shortening of the cesophagus are necessarily accompaniments of each other, and now that attention has been drawn to this condition, more cases are being recorded. The congenital shortening of the cesophagus in a minor degree, so that a small portion of the stomach is above the diaphragm, is not at all uncommon, and in Dr. Connell's case, in which an cesophagoscopic examination was made, it was clearly demonstrated that the (esophagus was short, and that a portion of the stomach was passing through the cesophageal opening.
Case 37 of my own is another of these cases. It is of importance to differentiate this condition from the small para-oesophageal hernia. Group 6. Throtgh normal openings in the diaphragm.-The normal openings in the diaphragm which we have to consider are the cesophageal opening and the foramen quadratum, and although hernime are recorded through openings for the passage of nerves, on investigation one concludes that in these cases the hernio occur behind the diaphragm through the passage for the sympathetic trunk and splanchnic nerves.
One of the most common of diaphragmatic hernie is the para-cesophageal. This was originally described by Morgagni. Soresi, in 1919, insists on the frequency of very 35 Section of Electro-Therapeutics 1627 small diaphragmatic herniae, causing obscure abdominal symptoms, and advises the surgeon to examine the diaphragm carefully in all laparotomies. He further says that as yet, X-rays have not demonstrated small diaphragmatic hernie, but suggests repeated X-ray examination in the lying-down position with the head lowered and during deep inspiration. In these observations Soresi gave the necessary technique for the detection of small para-cesophageal hernie. The larger ones can hardly be mistaken, many of them showing, in the upright position, the fluid level with air above. Abbot, in 1924, demonstrated that the small variety was quite common and only demonstrable by the X-ray examination in the recumbent position and then only on deep inspiration.
In 1925 Friedenwald and Feldman reported six cases and Healy in the same year reported fifty-three cases. In Healy's cases the size of the hernia varied from that of a walnut to that of a grape-fruit.
Para-cesophageal herniam may be congenital in origin or acquired. Congenital ones can of course be classified as "limited structural defects." They arise from a faulty formation of the diaphragm in the cesophageal region. Broman has shown that in the human embryo, the lesser peritoneal cavity encircling the intestine is constricted by the fusion of the diaphragmatic anlagen.
Thus a blind sac is formed between the right wall of the oesophagus and the diaphragm.
This quickly disappears in the majority of cases but it may persist between the ,oesophagus and the diaphragm. Here there may be a weak place inviting a hernia, or, if the structural defect is great, the hernia may be of congenital origin. Group 7. Laceration of the diaphragm due to wounds, accidents and disease.-In the olden times when the only method of settling disputes between gentlemen was the duel, wounds of the diaphragm were of frequent occurrence.
Wars, at all times, have provided many cases, and the earliest records of diaphragmatic hernia are those made by military surgeons. Injuries sustained by workmen when great abdominal pressure has occurred, have led to rupture of the diaphragm, and cases are recorded associated with fractured ribs, as in those by Telford. It has also to be noted that purulent processes above or below the diaphragm may cause destruction and allow of a diaphragmatic hernia; this type is specially noted by Canman and Fineman. Case 48 (J. K.) is I think one of these cases.
Guthrie was the first to note that an injury to the diaphragm never healed. Greig published a case in which an injury to the diaphragm did heal but it should be noted that it was only after operation. Certainly an injury to the muscular portion of the diaphragm never heals, apatt from operation. The edges soon become smooth -and rounded and a cominunication exists between the pleural and peritoneal cavities. Apart from the history it is often impossible to say whether such an opening in the diaphragm is of traumatic or congenital origin.
There is yet another point of interest in these cases, for what may have been described by the radiologist as a small opening in the diaphragm, with part of the stomach, or it may be the colon, etc., herniating through into the thorax, becomes .a very different condition when the surgeon operates. The moment air is admitted the negative pressure during inspiration pulls up the abdominal organs into the chest. It is a powerful force, and where only a small portion of the stomach was present in the X-ray examination, the whole stomach may be found to ascend into the chest as soon as air enters.
Group 8. Sudden giving way of congenital weak part.-A congenital weak part of the diaphragm may suddenly give way and allow of a large diaphragmatic hernia.
Case 57 to which I referred was of this type and probably many others have occurred.
I will conclude by quoting a case recorded by Astley Cooper.
"Dr. Leacock, while a student at Edinburgh, made the following notes of a case of a diaphragmatic protrusion, which he had the kindness to transmit to me.
"James Morton, a blacksmith, aged 49, was admitted on January 15, 1815, into the Infirmary of Edinburgh, with some pain of the abdomen, particularly of the epigastric region, which was augmented by the slightest pressure or motion of his body. He was affected also with vomiting of whatever was received into the stomach, with rigors, and with a tendency to syncope on the slightest exertion. His countenance expressed much pain; he lay generally on the side with the knees drawn towards the abdomen; his breathing was quick and anxious; pulse 60, very small and weak; tongue clean and dry; thirst excessive; belly reported to be regular; urine had not been passed for some hours; the surface was covered with perspiration.
" The pain of his epigastrium had been of four or five hours' standing. Upon its first coming on he took a glass of whisky, which procured him temporary relief. Vomiting, however, soon supervened, the pain recurred more severe than before, and gradually increased.
He could assign no cause for his complaints, except that he had drunk strong ale the night before. Had used no medicine but a dose of salts, which he vomited up. He was bled to 20 oz.; he had ol. ricini 1 oz. given to him, and an enema. At eight o'clock p.m. the pain was but little if at all relieved-it had extended itself over the abdomen. Vomiting had abated; the pulse was rather fuller; thirst still urgent; one scanty alvine evacuation was produced, but little of the injection was received; the bleeding he bore well; it was now repeated; a blister was applied over the whole abdomen; the enema was repeated, and the decoct. avenae used as a drink.
"At twelve o'clock the pain was reported not to be relieved, although he appeared to endure pressure better than before, nor did his countenance express so much pain. He lay with his legs more extended, and he moved about more freely. Vomiting still occasionally recurred; his pulse was 134, fuller and stronger; no alvine evacuation had been procured. When 16 oz. of blood were drawn he had a tendency to faint; the blood was not sizy.
" Venesection was again repeated; the enema also, and a fourth part of the following mixture given every hour: Aq. menthae, ol. ricini, aa. oz. iss.; aq. potassae gt. x. F. Mist.
" On the sixteenth, at eight o'clock a.m., he expired. Sixteen oz. of blood had been drawn, which was not sizy. During the night he became very restless, and a small quantity of darkcoloured matter was passed by stool.
"Dissection. (Summary).-' The stomach was completely twined round and was seen immensely distended, with the spleen lying on its upper and forepart immediately below the ensiform cartilage and a little to the left side. There was an opening in the left mnuscular portion of the diaphragm, 2 in. in diameter, near the vertebrae, through which half the pyloric portion of the stomach, part of the colon and omentum protruded into the left. thorax.'" It is only a little over a hundred years since James Morton died. We smile at the treatment to which he was subjected. I wonder if, in another hundred years, our successors will be similarly moved to laughter by the present-day methods of treatment. History: History of ten years' vague stomach symptoms. Dull pain in epigastrium. No sickness. No vomiting. He is a motor mechanic and associated the stomach symptoms with exposure to petrol fumes, as all his stomach symptoms disappeared when he went on holiday in the country. X-ray Examination: " J "-shaped stomach lying low. No filling defect. Peristalsis active. Pylorus patent. Duodenal cap well formed. Duodenum runs upwards and all the small intestine was found in the left hemithorax. Later on, part of the colon (including the Section of Electro-Therapeuties 1629 cecum) was also found in the thorax. The colon lay entirely to the left side of the spine.
There was absence of the left leaflet of the diaphragm, almost certainly of congenital origin. Case 2.-C.S., male, aged 11. A case in every way similar to the above. The stomach was in the abdomen; the bulk of the small intestine, the csecum and part of the colon were in the left hemithorax. An exploratory operation by the thoracic route was performed, but the small intestine was receiving azygos vessels from the thoracic aorta, which made it impossible to do anything. History: This patient gave a history of twelve years' difficulty in swallowing which during the last six months had been gradually getting worse. A year previously she had been treated for stricture of the cesophagus by bougies and improved. She frequently vomited immediately after food, which gave her relief, and stated that about two years previously she vomited a large bowlful of clotted blood. Her appetite was poor and she had been losing weight.
X-ray examination: Showed stricture of the cesophagus, with rounded end about 3 in. above the diaphragm. She continued to vomit black material every day. Sometimes, however, she vomited bright red blood. Motions were red and tarry. She became badly jaundiced and gradually became worse. She died three days after admission, Post-mortem: There was a congenitally short cesophagus, 2i in. of the stomach being above the diaphragm. At the lower end of the cesophagus was a peptic ulcer. The gall-bladder was enlarged with concretions in it and a carcinoma of the ampulla of Vater was found.
Case 38.-(Dr. Allan's case.) A baby, aged 8 months. Much under weight. The X-ray examination showed the stomach to be in the thorax, situated behind the heart; the pyloric end of the stomach passed through an opening in the diaphragm, which was more central in situation than usual.
Case 39.-Mrs. B., female, aged ?
History of indefinite stomach symptoms for some years. X-ray examination: Dr. Connell, of Carlisle, found a congenital short cesophagus, and this was confirmed by examination with the cesophagoscope. About ii in. of the stomach lay in the chest above the diaphragm. Groutp 6.-Through Normal Openings in the Diaphragm, e.g., (Esophageal. Case 40.--Mrs. N.. female, aged 65. History of indigestion for many years. An X-ray examination had been luade and a diagnosis of hour-glass stomach come to. At operation the surgeon could not find any hourglass stomach. He noted that the cesophageal orifice was dilated, easily admitting three fingers. An X-ray examination fourteen days after the operation, showed that what had been taken for an hour-glass stomach was a para-cesophageal hernia.
Case 41.-D. S., male, aged 19. History: Vague stomach symptoms for many years. Patient looked ill and was not well-nourished.
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X-ray examination showed a large para-aesophageal hernia which was subsequently successfully operated on by Professor Wilkie. The patient has put on weight and looks well, and-two years later-the diaphragm remains intact.
Case 42.-Mrs. W., female, aged 40. History of dyspepsia for some years and lately some difficulty in swallowing. X-ray examination revealed a small para-oesophageal hernia. Note: Mrs. W. has complained for some years of dyspeptic symptoms. Improvement from time to time, with treatment. The condition was attributed to " nerves." Recently there has been some occasional difficulty in swallowing. Gastric analysis normal.
X-ray examination requested so as to exclude any organic lesion. Case 43.-J. W., female, aged 70. History: Had been troubled intermittently with indigestion since she was a young woman. Burning feeling in epigastrium. Flatulence, vomiting and sickness at first but not now. During the last eighteen months had lost some weight and has a feeling of discomfort after taking food. Occasional stinging pain in epigastrium but this did not last.
X-ray exalmination showed a small para-cesophageal hernia with a gas bubble in the herniated portion. Case 44.-A. McL., female, aged 68. This patient died from tuberculous infection of both kidneys and post-mortem a para-cesophageal hernia was found of which there was no suspicion during life.
Case 45.-A. S., male, aged 44. X-ray examination (June 21, 1925) : Part of the stomach had herniated through the cesophageal opening and was lying above the diaphragm mostly on the right side above and behind the liver. Marked deformity of the stomach. At different examinations varying degrees of this hernia were seen. In the lateral view it was seen lying behind the heart. There was no history of injury. Mr. Morley operated and found a hernia of the stomach, with a sac, through the cesophageal opening. The opening was closed and the patient made an uninterrupted recovery.
Case 46.-W. J., male, aged 78. History of stomach trouble more or less for 30 years, but with intervals of comparatively good health. Complained of pain, after food, at the lower end of the sternum and general discomfort. Had had no difficulty in swallowing until lately when he had slight trouble in swallowing solids.
X-ray examination showed a typical hernia of the cardiac portion of the fundus of the stomach through the cesophageal opening. It varied in size. No pathological lesion was detected in the stomach or duodenum. Air was present in the herniated portion. History: This was a definite case of hernia through the left leaflet of the diaphragm, due to a gunshot wound. The X-ray examination of the chest showed an irregular line on the left side, the inner portion of this irregular line being diaphragm-the outer part stomach. The movements were plainly seen on the screen, and one could see the inner half moving downwards while the outer half moved upwards. The bismuth meal examination very definitely established the diagnosis, for with the patient lying down, one was able to run the bismuth backwards and forwards through the opening in the diaphragm and watch the herniated portion of the stomaeh filling and emptying. This was done by tilting the table top during the examination. The approximate size and position of the teat in the diaphragm were ascertained, and it is interesting to note that the colon was not seen forming part of the hernia during the X-ray examination.
At operation by Mr. A. H. Burgess, of Manchester, the abdomen was opened, and it was found that the outer and posterior part of the diaphragm had been torn frolml its attachments. Both the stomach and colon formed part of the hernia.
The diaphragm was repaired, and two years later an X-ray examllination showed the diaphragm to be intact.
Case 51 History: War injury. Sustained shrapnel wounds to left loin, kidneys and ribs in 1915. There was coughing and spitting of blood for some time after the injury, but none for two years previous to the examination (1925) . He complains at present of pain in the left ribs and shortness of breath. X-ray examination, showed a large hernia of the splenic flexure through the posterior halfof the left leaflet of the diaphragm. At the time of examination the colon alone was seen in the chest.
Case 56.-J. G., male, aged 63. Three years ago had accident while lifting heavy girder. Since then had stomach trouble. Admitted for gastric symptoms.
X-ray examination: Hernia of stonmach through posterior part of left leaflet of diaphragm. History: There was no history of any injury. The physical examiiination gave all the signs of a hydropneumothorax. The screen examination showed the dark line of fluid extending right across the left side of the chest with a clear air-space above it-the air-space extending to the height of the second rib in front, the fluid to that of the fourth. A portion of collapsed lung was noted through this clear air-space. No lung tissue was seen apart from the collapsed lung. There was no definite bow-line observed and no paradoxical respiratory movements. Palpation of the abdomen produced ripples on the surface of the Di8cU88i?on.-Dr. LEOPOLD MANDEL said that he was particularly interested in Dr.
Woodburn Morison's paper, as at the present time he had under his care a child, aged 6, with eventration of the diaphragm. The child had been brought to hospital, having had a cold and cough for ten days. On examination, there was a dull note on percussson at the left base; fluid was suspected and an exploration was carried out, but with a negative result.
Next day, an X-ray examination was made and disclosed the typical condition described by Dr. Morison. There was a complete regular dome on the left side, rising up to the third rib in front. At the bottom of this space there was a sharply defined horizontal line of fluid; on palpation this fluid showed waves and ripples. The bow line plainly showed reversed movement during respiration: upwards during inspiration and downwards during expiration. 'The heart was slightly displaced. A bismuth meal clearly indicated the " cup-and-spill " condition of the stomach. The child was perfectly healthy and did not complain of indigestion. An interesting clinical feature was the variation in the percussion note at the left base which could be altered by the patient's changing his position and which varied according to the time of examination in relation to meal-time.
Mr. T. P. DUNHILL: My experiences of this condition are limited to types which I believe to be congenital and which have not caused trouble until after middle age. Mr. J. B. Hume, following Sir Arthur Keith and other writers, has shown that these are chiefly of four types.
I have had to do with three of the kind in which the hernial protrusion was through the 41 Section of Electro-Therapeutics 1633 left leaf of the diaphragm, and one in which the protrusion was through the aesophageal opening. One of these was discovered by Dr. E. Chittenden Bridges and Dr. Lindsay Locke. A second was discovered by me at operation. Another, preceding these, was, I regret to say, not discovered at operation, although there were appearances present which so troubled me at the time that I noted them all in my records of the case, and if I had been dealing with this patient subsequent to the first case of diaphragmatic hernia upon which I operated, I should have recognized it at once. This patient was sent to me on account of gall-stones, which seemed to be a sufficient explanation of the pain. As is usual, I made a thorough examination of the abdominal contents and noted a constriction in the middle of the stomach for which I could not account, but which did not lead to a diagnosis of the diaphragmatic hernia which was present. The fourth case was diagnosed before operation by Dr. Langdon Brown and Dr. Salmond. The signs and symptoms have varied a little. One patient suffered from haematemesis associated with severe pain, and an X-ray examination was made to determine whether a gastric ulcer was present. In two other cases severe pain of a bursting nature was present immediately after taking food. In the fourth-the case in which the hernia was paracesophageal-vomiting occurred immediately food was taken, accompanied by pain, but in this case the patient's chief complaint was of uncontrollable vomiting. In none of these cases had there been symptoms in early life, or indeed until after middle age. In each the symptoms, when they began, were progressive, increasing in severity until they were scarcely bearable. The symptoms, although differing in different patients, are fairly characteristic and should determine an X-ray examination. Some part of this should be carried out with the patient in the horizontal position, because the condition may be missed if the patient is examined in a vertical position. Operation was carried through without any great difficulty. The three patients who were operated upon are completely cured of their symptoms. It is six years since the first patient was operated upon.
Mr. GORDON-TAYLOR said he had met with three cases of diaphragmatic hernia. One was a strangulation in connection with a diaphragmatic hernia consequent upon an abdominothoracic wound caused by rifle fire; the patient was in extrernis when operated upon and died almnost immediately afterwards.
The second case was that of a medical man who had an abdomnino-thoracie wound caused by fragment of high explosive in 1917. Crippling indigestion, which interfered with his work, brought him to seek surgical aid, and he was operated upon on the tenth anniversary of his wounding. The operation was remarkable for the lighting-up of the old war infection of ten years previously, and an infected haemothorax retarded his convalescence for some time. Nevertheless, two years after the operation he had put on nearly four stone in weight and could score eighty-seven runs in one innings at cricket.
The third case, which had at first been regarded as one of a hiatus hernia, proved to be a case of " thoracic stomach." The patient had increasing indigestion of the " bursting " character, to which Mr. Dunhill had alluded. In the second and third cases, operation was performed by the transthoracie route, and in the third case the saccular thoracic stomach was converted into a tube by a plastic operation with a successful result.
Dr. M. WEINBREN said that withiRi the last month he had seen four cases, which illustrated some of the types described by Dr. Woodburn Morison. The first slides seen were from those just mentioned by Mr. Gordon-Taylor. Before the barium was given, an unusual shadow could be detected behind-and projecting beyond-the right border of the heart. On ingestion, the cesophagus was seen to end at the level of the eighth dorsal vertebra. About half the stomach was above the level of the diaphragm. The patient was examined in various positions, but the cesophagus definitely opened into the thoracic portion of the stomach and did not descend below the eighth dorsal vertebra.
The second case was that of a woman, aged about 40, who had been sent for a routine barium meal, the clinical diagnosis being gastric ulcer. It was a case of para-tesophageal hernia. The slide taken with the patient in the erect oblique position illustrated how easily the condition might be overlooked when the hernia was small and if the patient were not examined in the supine position in which the characteristic appearance was obtained. In the third case, the patient was a male, also aged about 40. Clinically, duodenal ulcer was suspected. The X-ray appearances were very similar to those of the previous case.
The fourth case was of the traumatic type, and he (Dr. Weinbren) had only screened the patient that morning. This man had been wounded through the left chest and there was a history of empyema following the wound. Some years ago an attempt had been made to repair the diaphragm; he understood from the patient that two holes had been found in it. The colon had passed up into the thorax through one tear and the stomach through the other. The surgeon had brought the colon down into the abdomen and repaired the first tear, but nothing further could be done as the stomach was found to be adherent to the lung. On screening that morning a portion of the stomach and colon had been seen in the thorax. The colon had apparently forced its way up again through the space previously reserved for the stomach.
